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   SE-score per point Distance to centre per km* 
Events Total OR (95 % CI) p-value OR (95 % CI) p-value 
Referral 347  58,694 1.07 (1.03; 1.10) <0.001 0.80 (0.71; 0.92) <0.001 
 
F1 + F2 vs. I 311 347 0.99 (0.89; 1.10) 0.885 1.19 (0.83; 1.71) 0.353 
  
F1 vs. F2 + I 226 347 1.02 (0.95; 1.09) 0.573 0.96 (0.75; 1.22) 0.742 
F1 vs. F2 226 311 1.03 (0.95; 1.11) 0.515 0.89 (0.68; 1.17) 0.409 
 
FF vs. IFF 199 311 0.96 (0.89; 1.03) 0.221 1.15 (0.90; 1.47) 0.271 
* In the analysis of referrals, the sector’s distance to centre was used. For analysis of subsequent sequence of events, the 
distance of the individuals’ address to centre was used. F1: Attending at first appointment. F2: attending at a later 







Changes in SE-score OR for referral 
SE-score per 2 points  OR: 1.072=1.14 
SE-score per 5 points OR: 1.075=1.40 
SE-score per 10 points OR: 1.0710=1.96 
Referred=347, n=58,694 ≥18 years. The model is adjusted for sex, age and distance to the centre. 	
 
Discussion	The	aim	of	the	present	study	was	to	examine	the	extent	to	which	social	factors	and	distance	influenced	the	utilization	of	health	services	at	a	Danish	municipal	prevention		centre	-	assessed	in	terms	of	probability	of	referral,	attendance	to	an	initial	‘health	talk’	and	subsequent	completion	of	planned	activities.	The	study	contributes	to	the	sparse	number	of	studies	on	potential	disparities	in	utilization	of	health	services	for	CVD,	COPD	and	diabetes	risk	factors,	which	is	one	aspect	of	health	inequity.	Data	showed	that	citizens	from	locations	with	a	high	SE-score	(i.e.	a	high	socio-economic	vulnerability)	had	increased	probability	of	being	referred	by	general	practitioner,	hospital,	and	job	centre.	This	indicates	that	the	centre	is	capable	of	attracting	referrals	from	areas	where	the	need	is	likely	to	be	relatively	high.	However,	the	study	does	not	provide	an	insight	into	the	targets	population’s	actual	need	of	the	centre’s	services.		
  
	Women	were	three	times	more	likely	to	refer	themselves	than	men,	which	correspond	with	the	findings	of	Hoebel	and	colleagues	(2014).	Citizens	living	further	away	from	the	prevention	centre	had	a	reduced	probability	of	being	referred	by	their	general	practitioner.	The	study	did	not	systematically	explore	whether	this	reflected	that	the	general	practitioners’	clinics	were	also	situated	relatively	further	from	the	centre	or	whether	there	were	other	explanations.	However,	the	results	give	the	prevention	centre	a	concrete	possibility	of	entering	a	dialogue	with	the	general	practitioners	in	order	to	review	the	referral	practice	or	arrange	outreach	activities.			After	referral	there	were	no	differences	in	probability	of	attending	the	initial	appointment	and	subsequent	completion	of	planned	activities	as	a	function	of	SE-score	or	distance.	This	is	an	important	and	somewhat	counterintuitive	finding	as	it	could	have	been	assumed	that	socio-economic	vulnerability	(as	indicated	by	high	location	SE-score)	and	relatively	long	distance	to	the	centre	would	be	associated	with	lower	attendance	and	completion.	Only	64%	of	the	citizens	attending	the	initial	appointment	subsequently	completed	the	planned	activities.		Krasnik	(1996)	argues	that	the	amount	of	utilisation	is	only	one	of	the	dimensions	of	equity	regarding	health	care.	Other	dimensions	are	access	to	available	care	for	equal	need	and	equal	quality	of	care	for	equal	need.	In	line	with	this	argument,	Whitehead	(1990)	defines	equity	in	health	care	as:	‘equal	access	to	available	care	for	equal	need,	equal	utilization	for	equal	need,	
equal	quality	of	care	for	all’.	Guidance	is	therefore	needed	as	to	what	we	should	measure	and	why	when	assessing	the	magnitude	of	the	health	gaps	and	how	they	change	over	time	in	relation	to	health	policies	(Braveman,	2006).	
  
	Danish	municipalities	already	have	access	to	various	data	sources	with	regard	to	distribution	of	diseases	and	risk	profiles.	Every	four	years	‘health	profiles’	are	constructed	nationally	(Robinson	et	al.,	2006)	providing	information	on	socio-demographic	characteristics,	health-related	quality	of	life,	health	behaviour,	morbidity,	consequences	of	illness	and	social	relations.	The	municipalities	may	use	these	to	guide	provision	of	health	services	for	their	target	populations.	For	technical	reasons,	though,	these	health	profiles	aggregate	data	for	relatively	large	areas	(Bak	et	al.,	2011)	which	means	that	local	health	and	socio-demographic	disparities	may	be	hidden	within	average	figures	especially	in	heterogeneous	areas	(Bak	et	al.,	2011).	For	example,	the	catchment	area	of	the	prevention	centre	included	in	this	study	consists	of	two	areas	within	the	national	health	profile	study,	whereas	it	consists	of	44	statistical	districts	within	the	municipal	administrative	system.				On	a	practical	level,	the	results	enable	the	prevention	centre	to	monitor	and	adjust	its	recruitment	strategies	in	order	to	increase	general	practitioner’s	referral	of	citizens	from	distant	locations	within	the	catchment	area.	Moreover,	the	study	documents	that	there	is	scope	for	increasing	the	percentage	of	citizens	completing	the	planned	activities	thereby	increasing	the	effectiveness	of	the	health	services	provided.		The	study	has	limitations.	It	would	have	been	a	stronger	design	if	individual	socio-demographical	background	data	on	all	the	clients	were	included.	However,	this	would	have	entailed	a	much	larger	study	set	up	which	would	be	unrealistic	for	municipalities	to	conduct	independently	under	real	life	circumstances.	Instead,	the	study	is	based	on	the	assumption	that	a	citizen	living	in	a	given	location	is	likely	to	share	some	of	the	location’s	socio-
  
demographic	characteristics	as	indicated	by	the	SE-score.	The	study	could	also	have	benefited	from	having	individual	socio-demographical	background	data	on	all	inhabitants	living	in	each	of	the	statistical	districts	as	this	would	have	enabled	a	more	precise	assessment	of	vulnerability	as	it	would	have	made	it	possible	to	assess	the	degree	to	which	the	prevention	centre	reached	the	people	most	in	need.	The	study	did	not	distinguish	between	citizens	referred	for	primary	or	secondary	prevention	or	rehabilitation.	The	very	notion	of	prevention	has,	according	to	Starfield	et	al	(2008)	expanded	so	that	its	meaning	in	the	context	of	health	services	is	now	unclear.	They	argue	that	the	merits	of	prevention	are	a	function	of	its	orientation	to	populations	rather	than	to	risk	factors	for	individuals,	and	that	the	main	focus	of	prevention	ought	to	be	the	reduction	of	socio-economic	disparities.		The	44	districts	are	heterogeneous	not	only	according	to	variables	of	direct	relevance	to	health	inequity,	but	also	to	other	variables.	For	instance	the	age	composition	is	likely	to	vary	between	the	locations,	and	this	would	have	a	bearing	on	need	for	the	prevention	centre’s	services.	Moreover,	apart	from	the	services	provided	at	the	prevention	centre,	there	may	have	been	other	agencies	(e.g.	NGOs)	that	covered	the	needs	of	the	populations	in	some	parts	of	the	catchment	area.		
Conclusion	Overall,	the	findings	from	this	study	suggest	that	population	groups	with	a	higher	risk	of	adverse	health	are	more	likely	to	attend	preventive	services	than	their	counterparts.	The	findings	indicate	that	citizens	from	locations	with	high	SE-score	(i.e.	high	socio-economic	
  
vulnerability)	had	increased	probability	of	being	referred	by	general	practitioner,	hospital	and	job	centre.		The	study	demonstrates	how	existing	municipal	data	may	be	used	to	assess	on-going	activities	and	thereby	increase	effectiveness	and	reduce	potential	inequity	in	health.	The	municipalities	have	different	strategies	for	providing	health	services	to	the	citizens.	For	municipalities	that	have	chosen	to	base	their	preventive	strategies	on	prevention	centres,	such	data	will	allow	them	to	launch	initiatives	that	cater	for	to	citizens	living	in	marginalised	and/or	distant	parts	of	the	catchment	area.	For	municipalities	where	rehabilitation	and	prevention	services	are	mainly	outside	the	centres,	the	tools	will	guide	the	staff	to	access	the	citizens	who	are	most	in	need.	The	fact	that	the	study	municipality	had	a	detailed	database	on	the	districts’	socio-economic	variables	provided	a	unique	opportunity	not	only	to	conduct	the	present	study,	but	it	also	constitutes	a	resource	base	for	more	general	monitoring	and	planning	municipal	services.			 	
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